Malonyl-CoA decarboxylase from Streptomyces erythreus: purification, properties, and possible role in the production of erythromycin.
Malonyl-CoA decarboxylase was purified (800-fold) from an erythromycin-producing strain of Streptomyces erythreus using DEAE-cellulose, Sephadex G-100, SP-Sephadex, and gel filtration with Sephadex G-75. The molecular weight of the native enzyme was 93,000 as determined by gel filtration and the subunit molecular weight was 45,000 as estimated by sodium dodecyl sulfate-polyacrylamide electrophoresis, suggesting an alpha 2 subunit composition for the native enzyme. Evidence is presented that during the purification procedure and storage a proteolytic cleavage occurred resulting in the formation of 30- and 15-kDa peptides. The enzyme showed a pH optimum of about 5.0 whereas the vertebrate enzyme showed an optimum at alkaline pH. The enzyme decarboxylated malonyl-CoA with a Km of 143 microM and V of 250 nmol min-1 mg-1. For the decarboxylation of methylmalonyl-CoA this enzyme showed the opposite stereospecificity to that shown by vertebrate enzyme; the (R) isomer was decarboxylated at 3% of the rate observed with malonyl-CoA while the (S) isomer was not a substrate. Neither avidin nor biotin affected the rate of malonyl-CoA decarboxylation, suggesting that biotin is not involved in catalysis. Acetyl-CoA and free CoA were found to be competitive inhibitors. Propionyl-CoA, butyryl-CoA, succinyl-CoA, and methylmalonyl-CoA showed little inhibition, and neither thiol-directed reagents nor chelating agents inhibited the enzyme. High ionic strength and sulfate ions caused reversible inhibition of the enzymatic activity. Under two different cultural conditions the time course of appearance of malonyl-CoA decarboxylase was determined by measuring the enzyme activity and the level of enzyme protein by an immunological method using rabbit antibodies prepared against the enzyme. In both cases the increase and decrease in the decarboxylase correlated with the rate of production of erythromycin, suggesting a possible role for this enzyme in the antibiotic production.